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The Characteristics of Antitumor Agent Isolated
from Streptomyces sp.409
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Korea Orphan Drug Center

Abstract — This study was carried out to find new anti-tumor agent producing microbe and to characterize
the anti-tumor agent produced from the microbe. Purified compound that has a high cytotoxicity against
tumor cell-lines could be obtained from the broth culture filtrates of Streptomyces sp.409 strain isolated from
soil in Korea. The in vitro cytotoxicity, the # vivo evaluation of acute toxicity, the safety assessment of the
anti-tumor compounds and the taxonomic characteristics of the anti-tumor agent were measured. The anti-
tumor compound 1 and 2 were obtained from the broth culture filtrates of Streptomyces sp.409 strain. The
cytotoxicity of the compound 1 against tumor cell-line P388D, showed almost 4.5 times higher than that
of adriamycin. However, in the cytotoxicity against normal cell line Vero E6, adriamycin showed adversely
4 times higher than the compound 1 (ICs, value : 228.7 pg/ml). In comparison study with compound 1 and
compound 2 in the in vitro cytotoxin productivity against tumor cell lines, ICs, value of the compound 1
was 0.25 ug/m/ in tumor cell line P388D, and 0.53 pg/m! in tumor cell-kine L1210, and that of the compound
2 was 7.18 pg/ml and 35.71 pug/ml, respectively. LD, value of the compound 1 in the % vivo acute toxicity
in mice was 22.62 mg/kg body weight. These results suggest that compound 1 purified from Streptomyces
sp. 409 has anti-tumor activity and will be developed as an anti-tumor drug.
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Fig. 1 — Scheme of isolation and purification of compounds
from Streptomyces sp. 409.
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Table I— Cultural characteristics of the strain 409 on the different media
Medium Growth Aen'al Color of ?enal Reserve color S_oluble
mycelium mycelium pigment
Nutrient agar Good Good  Light gray Yellow Yellow
Benett's agar Good Good  Gray Deep brown Brown
Yeast extract malt extract agar (ISP medium No.2)  Good Good  Gray Brownish gray Brown
Oatmeal agar (ISP medium No.3) Good Good  Gray Brownish gray Deep brown
Inorganic salt starch agar (ISP medium No.4) Good Good  Gray Yellow Yellow
Glycerol-asparagine agar (ISP medium No.5) Good Good Light Gray Brownish gray Brown
Peptone-yeast extract iron agar (ISP medium No.6)  Good Poor  Light Gray Brownish gray Brown
Tyrosine agar (ISP medium No.7) Good Good  Gray Brown None
Sabouraud dextroseagar Poor None None Yellow Yellow
Czapek Dox agar Poor Poor  Light Gray Gray None
<«— ribose
'+— xylose

«— LL-DAP
<« meso-DAP

1 2 3
Fig. 2 — TLC of DAP(diaminopimelic acid) from the strain

409. 1. Streptomyces viridochromogenes, 2. Standard .

DAP (diaminopimelic acid), 3. Strain 409

(Table I).
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°ﬂ st A8ET AZUe ERAQ] T2 HEHA
&THFig. 3). °]?<]7§4_ TR oigt #A4E
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lethanolamine) = 3;,7' 31%1 2™ Pl(phosphatidylino-
sitol),
ol dt Pl AAAL FAAR ) W& Lechevalier
o] E-3ollA phospholipid type PII®) Hejo|c} =
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Fig. 3 - TLC of sugar from the strain 409. 1. Streptomyces
viridochromogenes, 2. Standard (galactose, glucose,
mannose, arabinose, xylose, ribose), 3. Strain
409
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Table II - Biochemical markers of Streptomycetaceae and some other Actinomycete producing an aerial mycelium

Diaminopimelic

Family and genus acid Peptidoglycan Sugar Phospholipid Mycolic acids Fatty acid
Streptomycetaceae
Streptomeces LL A3y - PII - 2c
Streptoverticillium LL A3y - Pl - 2c
Norcardia meso A3y A Pl - 1b
Norcardioides LL A3y - PI - 3c
Pseudonorcardia meso A3y A PHI - 2f
Saccharomonospora meso A3y A PO - 2a
Actinomadura meso A3y B PI - 3a
Kitasatosporia LL/meso ND C PII - 2c
Table III - Chemotaxonomic characteristics of the strain ARE Ry, A3ErE B448 dolry] 3k A3
409 oy . A Shalie =
= — S oAz, lecithinase, lipolysis 5-& E&sh= 2E 4
aracteristics train N = o _

Coll wall p ; oM XY ZAE vetich Bille 4349,
ell w; e . P Lo mIE Has 2 o
DAP LL-DAP elastm: xanthine = arbuting w2 1 4 AR
Sugar None 2-“1 63—}\3 ;q] 0“ gk Z:;l{;:}\(—)] A 6-5] 2 j”]’, neomYCin‘?’]'
Phospholipid type Pl penicillin Goll W3S B2 YA oleomycin®
Major Fatty acid ante- 100 rifampicin®ll e S LEHT 2% 9 3

Table IV — Taxonomic unit characters of the strain 409

SAlell tigt A d A3, 45°Colxdes Aol A

1. Morphology and pigmentation
spore chain morphology
color of spore mass
mycelial pigment
diffusible pigment
melanin production

: reflexible(~), spiral(+)

: red(-), gray(+)

: red/orange(-)

: production(+), yellow/brown(+)

: PYI medium(-), tyrosin medium(-)

2. Antimicrobial activity
Bacillus subtilis (SUB) : -
Candida albicans (ALB) T -
Streptomyces murinus (MUR)  : —

Micrococcus luteus (LUT) T -
Saccharomyces cerevisiae (CER) : —
Aspergillus niger (NIG) P -

3. Biochemical tests

lecithinase (LEC) 4+ lipolysis (LIP) I
pectin hydrolysis (PEC) C+ nitrate reduction (NO3) :+
H,S production L+ hippurate hydrolysis (HIP) :+
4. Degradative tests
elastin (ELA) T+ xanthine (XAN) o+
albutin (ARB) T+
5. Antibiotic resistance
neomycin (NEO) : - rifampicin. (RIF) D+
oleandomycin (OLE) :+ penicillin G (PEN) H—
6. Growth tests
45 (45) T - NaCl (7Na) D -
sodium, azide (OLZ) T - phenol (PHN) T -

potassium tellurite (OIT) P -

thallous acetate (TOI) H

J. Pharm. Soc. Korea
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Table IV — Continued

7. Compounds as sole source of nitrogen (0.1%, w/v)
DL--amino-n-butyric acid®BUT) : +
L-valine (VAL) T+
L-histidine (HIS) t 4+

L-cystein (CYS) D+
L-phenylalanine (PHE) : -
L-hydroxyproline (HYD) R

8. Organic compounds as sole source of carbon (1%, w/v)

sucrose (SUC) s

myo-inositol (INO) .

mannitol (MAN - L-rhamnose (RHA) H

raffinose (RAF) : - D-melezitose (MEZ) D -

adonitol (ADO) D - dextran (DEX) P -

D-melibiosi (MEB) T+ xylitol (XYT) T -
H e, NaCl(7%), phenol(0.1%)& 335t = 3} 1001
90-

A SRl AFAAEAE Bk AAaY o))
5 A¥4A7, DL-o-amino-n-butyric acid, L-cystine,
L-valine ¥ L-histidine EA15kM Adasigion] L-
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3tk & o855 A¥S 2 D-melibioseS A
oJgt BE FE fU% @rgow ol 5 Qgith
ojejdt APAANEE Vo7 Flo] EUIF 4099
GAEES ) 52 2= 4 ¥,
2] £F3I%% 2443t Taxon programe o}-&slo] 4
g 534S A1

E 22T 4092 @9 ¥2°] 5493 hypothetical
median organism(HMO), cenotypeQ! Streptomyces
roseolus, 7V -FAF8E T(best match strain) Strepto-
myces  hydrogenans®}  outer-most strainQ!  Strepto-
myces umbrinus®] Taxon unit character? Willcox
probabilityE HlZEAMS Az HIFF 409=
Streptomyces hydrogenans ISP 55863} 7} SAps
TFE HAc},

EAMZ0 chist M - FeldF 40999 vkl
< ethyl acetate® F% & 7Y wFsto] 42
crude extractZ silica gel column chromatography
£ o83t chloroform®E AMAA LxF o7 A
7] &9, = P13 P2 183 P3S Al o] £
== et AE 54% 9L A8 47 10 my
mS] FEZ 2 o 107904 107129 Fesk o
AR 343le] MTT assays AAEIT 1 A7,
GHET tisiy FEFAEQ Plo] YuX] P2, P3
of HF H METEANFTS BArHFigs. 4 & 5,
Table V).

Plo2RH & £59 5t 228 FElsi] 9
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$ 38858838
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Drug concentration (10mg/mi)
Fig. 4 — The survival rate of P388D1 following continuous
exposure to partially purified P1, P2 and P3
measured by MTT assay. B, P1; +, P2; * P3
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Fig. 5~ The survival rate of L1210 following continuous
exposure to partially purified P1, P2 and P3
measured by MTT assay. W, P1; +, P2; * P3
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matographyE ©]-831) Compound 13} Compound
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Table V ~ IC;, (ug/ml) of partially purified P1, P2 and P3 1007
on cell lines 90
IC,, (ug/mi)* 80+
Cell lines 0 1 70+
P1 P2 P3 g
m.
P388D, 0.05 28.94 8.04 g ol
L1210 0.79 74.28 52.63 2 ol
*50% growth inhibitory concentration. B g04
20-
1007
101
w.
80+ 1512 10" 16 169 168 167 158 165 10% 1% 162 16
— 704 Drug concentration (10mg/mi)
€ o Fig. 7—The survival rate of P388D1, L1210 and Vero
EE' 50 cells following continuous exposure to compound
s wj 2 measured by MTT assay. l, P388D;; +,
g. L1210; *, Vero
» 304
0 .
N Table VI - ICy, (ug/ml) of compounds 1, 2 and adriamycin
on cell lines :
[o]

162 15 16%0 16° 10° 167 16° 165 16% 103 162 10"
’ Drug concentration (10mg/mi)
Fig. 6 — The survival rate of P388D,, L1210 and Vero cells
following continuous exposure to compound 1
measured by MTT assay. ll, P388D1; +, L1210;

* Vero
TEASS 22 9o ® £33 A7, Compound 1

9 ICft2 Y iz MEF Verool sl 22857
ug/ml, SHAIEZF P388D,, L1210°] 0.2 pg/mi, 053
pg/miz 247} Z3EIckFig. 6). Compound 22| A
T EX% =443, P388Dol| thigt IC#te] 43.75
pg/mio] $1thFig. 7). Compound 13} Compound 2¢]
AEEASS )2eFE9Q adramycin? B3 27,
Compound 12 ¢HAI¥EF] 8] adriamycinkth oF
¢l T ATEAEE vehiiglen, L1210 thaiA
= vt BEASS 2 RoR FAHUcK(Table
VD). ole) ksl Compound 22 79~ P388D, %}
L1210 NjZ3 25 tial tizekEne) =& ICSO%/E
S ZH= Zo7 JERgr(Table VD). Z8]2 A Al
ZF Verod] tidt BAEAESY IC;#k= adriamycin
7} H)1A), Compound 2= @RF 22 54%EF 13
S ZH= Ao Rt

N EM AE - AAE Compound 15 A3 B
ol Fojste] 4 SRS o F3, 4o ¢
o] 1 8% 60 mgkedt 26.4 mgkgolA 19k
o] AFE-Eo] FEHY, 50 mgkgeld 1029 At

. ICsy (ng/mi)
Cell lines
Compound 1 Compound 2  ADM*
P388D, 0.20 7.18 0.88
L1210 0.53 35.71 0.54
Vero 228.57 43.75 57.69

ADM* : Adriamycin

WEEo] BAHY) ARSI dews HAET
2.3 mgkgelrE= APgEE FE0) QlSith Alde] €
o F AV BESE OF 42 HaL $FToRR
g 5uke, sulel, Imhe, 1eleee] ARGEEe] BEH
o LDg%2 2262 mgkg 95% confidence
limit= 12.57-40.72 mg/kgo|ATHTable VID.
o &

ko] ot} 1 X2 S g A7 S
ol has] s glo] A TRk ekt Al
o] Pyl AMSET Aot AYHR] aRE Bol
oFE-g WASIK B3tn e AAolrh. AS7HA
Aol AMREE Bt BBt QHAIRE alkylshAl, o)
A AEA, BB Folrt. o5 iR 1 7
go] et A "W AA T JEE e
lymph M¥, FF AT 5& F¥ AEET 38 2
A SAIA Al o Rk ohet vhE Al o
& AGE7RA] eRshA| Bpel® JAbE S8l HAE

L
L
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Table VII - Mortality of mice were intraperitoreally injected with compound 1

S Dosage Numb Days after treatment Final
& (mg/kg) tmber 1 2 3 4 5 6 7 Mortality

60 5 1 1 T 2 55

26.4 5 2 1 3/5

116 5 1 5

Male 5.1 5 1 1/5

23 5 0/5

0 5 0/5

60 5 1 2 2 5/5

26.4 5 1 1 1 3/5

11.6 5 1 1/5

Female 5.1 5 . e
23 5 05 -

0 5 0/5

FAZE =3 Qlek. olejgt FA kRl Rakeat 54
o digh ¥ar} Al wt AAAR R AAER
FE Aoks AEslEe A7 359 A7 FAe
g 3tk O ol AEE IE FE Y slEx
£z SRET B 3 FEgo] A AlEde] &
A ErERTE AAEN UaE rheAds geol
o9 7] wEo|th

vk 7 (Actinomycetes)oll €38l= 24w (Strepto-
mycesyz EF Uol| Exlshs 3714 4F2EM BE
g2 @Ho] Q= 23f dpREES Belshe dFE ¢
HA ot T2l A wid 20004 3005 A
E47 ol UEdE sk AR &4
Eo] BuEy glon I F oF 100957 B
o7y 2HE Fo|th? oo E A= =
ellX A(HE Y sampleZH-E oFide|d LT
FEo WeeE 94 I wdAdel st in vitro
NE=GEE S0 0M, 1 Ay ReldT 409
7} 53] AlETol| aHHA TS B 0|25
g ggeF 248 2esty Frlsisith

A, gFFsg BEole RS oF2uE 49
HEladF 4099 diFuidoi e {71&m ethyl
acetate® YA} FE30] BoJA crude extractZH-E]
silicagel column chromatographyE- ©]&-s}lo] R-E
AAEAQ P1, P2 2] P3Z Uit} o) Al 71X
BEE T P45 Hol&e H8g FH3] sl
MTT assays °l-&slo] Al3ad AESHE Yot
B3t o] WS MTT([3-(4,5-dimethyl thiozol-2-
yD-2,5-dimethyl tetrazodium bromide])7} 9% o]
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T 1.0X10° cells/wellz 2= Sivr AE23, P1o]
Uzl F FRAAE B 52 PHE HeEs
Hol thA] Pl tha) A} chromatographyS 4|5}
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